Bronchial brushing (BB) and the more recent trans-bronchial needle aspiration (TBNA) 
Introduction
The introduction of flexible fiberoptic bronchofibroscope around 1970 revolutionized the cytology of respiratory tract. 1 Various bronchopulmonary lesions, otherwise unreachable with rigidbody bronchoscope, became more easily accessible with this instrument. Techniques like bronchial brushings (BB), broncho-alveolar lavage and transbronchial needle aspiration (TBNA) became popular tools for obtaining diagnostic cytological material from various sites of the tracheo-bronchial passage. Today these cytological procedures constitute the most useful and least expensive investigative tools available for the detection of pulmonary diseases, especially lung cancer. 2 Respiratory tract, continuously exposed to a wide variety of environmental factors, be it the various airborne micro-organisms, natural allergens, or the wide variety of pollutants, in particular the products of cases were included in the present study.
All samples were taken by the pulmonologist. Signed informed consent was taken from patients, after explaining the potential hazards of bronchoscopy and topical anaesthesia. Premedication with atropine was done routinely, the adult dose was 0.6 mg. morphine, given 20-40 min before the procedure in order to reduce euphoria, anxiety, and suppress coughing. 4% xylocaine was nebulised or 2% xylocaine was used as an aerosol spray.
Flexible fiberoptic bronchoscope (Olympus BF IT-30), was used to collect BB, TBNA samples as well as bronchial biopsy where possible. Bronchial brushings were smeared directly on to glass slides and wet-fixed in 95% ethanol. For TBNA, needle of 23 gauge was attached to the distal end of flexible wire of bronchoscope. Aspirated material was made into airdried or wet-fixed smears. Bronchial biopsies were transferred to glass vials containing 10% formalin. Standard techniques for processing and preparation of histopathological sections were followed. 5 Papanicolaou and Haematoxylin & Eosin stains were used for wet fixed smears and Leishman and May-Grünwald Giemsa stains for air-dried smears. 5 For biopsy sections, hematoxylin & eosin stains were used.
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Observations
In our study group (n=181), 51 cases (28.2%) were found to be positive for primary carcinomas of lung. Table 1 shows age and sex-wise distribution of carcinomas (n=51). age-wise, maximum number of cases (n=17) were in the 61-70 years group followed by 14 cases in 51-60 years. No cases were recorded in age groups below 30 years and above 80 years. Amongst males largest number of cases (n=15) were in the age group of 61-70 years. Over all, males formed 88.2% (n=45) of all carcinoma cases. Only six females (11.8%) in our study group had carcinomas. Table 2 shows cyto-morphological spectrum of bronchopulmonary carcinomas (n=51) amongst males and females. Overall male preponderance was seen, male to female ratio (M:F) being 7.5:1. Squamous cell carcinoma formed the largest morphological group (n=11/51 → 21.6%; M: F=10:1), followed by adenocarcinoma (n= 5/51 → 9.8%). Cytologically, 24 cases (47.1%) could be categorized only as poorly differentiated carcinomas. No benign tumours were detected. Table 4 shows the various parameters of accuracy of BB and TBNA, as well as their combination (BB + TBNA), calculated from the data shown in Table 3 .
BB showed better efficacy than TBNA, in terms of the various indices calculated, especially sensitivity, specificity and accuracy. However combination of the two techniques, BB and TBNA, for diagnosing lung carcinomas proved much superior to either technique attempted individually, in terms of sensitivity, positive predictive value and accuracy, though specificity of this combination was lesser than both BB and TBNA.
Discussion
Lung cancer is the most common malignant disease worldwide; and is a major cause of death from cancer, particularly amongst males.
3,4,6 It was a rare disease until the beginning of 20 th century and since then, the occurrence of lung cancer has increased rapidly. 6 The increase in tobacco consumption has been shown to be directly related to lung cancer. 3, 4, 6 Both number and duration of smoking affect cancer development and this holds good for people from all races, all over the World. 6 In India, the prevalence of lung cancers shows much variability from one region to other. In a study published from Jammu, in 1993, lung was the most common site for malignancy. 7 Reports of National Cancer Registry Program of Indian Council of Medical Reserch, from Bhopal, Delhi and Mumbai, also show lung to be the top site for malignancy amongst males. 8 In our study, 28.2% cases (n=51/181), were found to be positive for primary carcinomas of lung, the male to female ratio being 7.5:1. Our Institute being the only multi-specialty hospital of the state receives a large number of cases with cancer in advanced stages. The increase in number of lung cancer patients in our study could be a reflection of this factor, in addition to other established causes, the over all low socioeconomic status 6 and highly prevalent habit of smoking bidi and cigarettes, 3, 4, 6 in the local population.
In our study, there were no cases with lung cancer in the age groups below 31 years of age, for both genders. In both men and women, the incidence of lung cancer has been reported to be low before the age of 40, after which it increased up to the age of 70 years. 6 Worldwide, males suffer from malignancies much more than females. According to WHO, for most part, differences in distribution (of malignancies) between both genders are attributable to differences in exposure to causative agents rather than variations in susceptibility. 6 Since a very large population of males indulges in smoking, they suffer more from lung cancer, compared to females.
Amongst cases that could be cytologically diagnosed on the basis of their morphological features, squamous cell carcinoma formed the largest group (21.6%) of all lung cancers in our study, with the male: female ratio of 10:1 (Table 2) .
Studies have shown the incidence of squamous cell carcinoma of lung, to be around 29-30% on the basis of histology. 9, 10 In our study, on the basis of histological biopsy, it was 28.1%, which is in accordance with the above mentioned studies. On the basis of cytology, 21.6% cases were categorized as squamous cell carcinoma. The reason for this lesser percentage of squamous cell carcinoma by cytodiagnosis could be due to the reason that 47.1% cases (n=24) of lung cancer could not be classified into any specific morphological category, on the basis of cytology, and thus were categorized as poorly differentiated carcinomas ( Table 2) . Adenocarcinoma of lung has been reported to be on the rise by many workers. 3, 4, 6, 9, 10 However in our study, small cell carcinoma formed the second large specific morphological group (17.6%) of lung cancer (Table  2 ). This could be a unique feature of the population of this region and needs further study. Cytologically, 51 cases were reported as malignant, but only 36 cases of BB, 19 cases of TBNA and 14 cases where both BB and TBNA were done, were taken up for studying efficacy, as only in these cases the bronchial biopsy was available for comparison of results (Table 3 ). Based on their true positive, true negative, false positive and false negative results, sensitivity, specificity and other parameters of accuracy were calculated (Table 4) .
In our study, the sensitivity of BB was reported as 81.5% (Table 4) . Studies from various authors show the range of sensitivity for BB from 67% to 97.3%. [10] [11] [12] Shroff et al 12 have reported the sensitivity of BB as high as 97.3%. In a study by Samreung et al, 13 bronchial brushing was found to be the only promising cytological method with a sensitivity of 80% in comparison to other non-brush techniques. The specificity of BB in our study was 77.8% (Table 4) . Bibbo et al 14 reported a higher sensitivity of 98% in their study, while none of the other authors have commented on the specificity of their studies. [10] [11] [12] [13] In our study, the overall accuracy of BB was 80.6% (Table  4) .
The sensitivity for TBNA in our study was 62.5% (Table 4 ). Other authors have reported sensitivity of TBNA from 51% to 85%. [15] [16] [17] TBNA allows sampling of mediastinal nodes as well as paratracheal masses producing narrowing of bronchi. This technique is beneficial for some parenchymal lesions located beyond the reach of biopsy forceps too. 16 Secondly, most often the malignant bronchial lesions are necrotic superficially, so this technique helps in deeper penetration by needle into the lesion and sample the viable cells of the tumour, which show better preserved morphology, helpful in diagnosis. However since TBNA is a "blind" procedure like other needle aspirates, sometimes aspirate might not be representative of the malignant lesion. 18 The specificity for TBNA in our study was 66.7% (Table 4) . Other studies [15] [16] [17] [18] included for comparison of our results did not comment upon the specificity of their studies, so comparison could not be made. The accuracy of TBNA in our study was 63.2% (Table 4) .
Thus we observed that BB showed better sensitivity, specificity as well as overall accuracy in the diagnosis of lung malignancies, in comparison to TBNA (Table  4) .
The combination of TBNA with BB technique for sampling bronchial lesions showed dramatic improvement in the diagnostic efficacy, increasing the sensitivity of BB from 81.5% to 91.7%; and its accuracy, from 80.6% to 85.7% (Table 4 ). The main advantage of this combination is that, whether the malignant lesion is epithelial or subepithelial, this combination yields more diagnostic cytological material in comparison to BB or TBNA used alone; in addition to better preservation of morphological features. 19, 20 Other authors have reported a sensitivity of 69.2% to 72.0% for the combination of TBNA with BB. 19, 20 Our sensitivity was higher than them. Apparently in this combination, the positive aspects of both procedures add up together, thereby reducing the chances of failure of the procedures, when performed on their own. This was evident by the superior positive predictive value (91.7%) and very low false negativity index (8.3%). The accuracy of BB and TBNA combination (85.7%) was again much better than either technique used separately. However the specificity of this combination was 50% only. Since the number of cases in this group was only 14, a larger study sample in this category would have been helpful in better interpretation of this parameter (Table 4) .
Thus we found combination of TBNA with BB a very advantageous combination, which could be done in the same bronchoscopic procedure by the pulmonologist, saving valuable time otherwise lost in re-exploration and re-sampling, thus helping in the overall improvement of diagnosis and management of patients suffering from lung cancer.
Conclusion
Bronchial brushing is a better technique than TBNA in diagnosing lung cancer. If both techniques are used simultaneously, the efficacy of this combination in diagnosis of lung cancer proves much superior to either techniques used alone, probably by addition of their advantageous features, and reducing the chances of their failure, thereby helping in early diagnosis of lung cancer.
